PROTOCOL FOR:
Manual segmentation of the piriform cortex
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This protocol for manual segmentation of the piriform cortex is an adaptation of the protocol by Dr
Marian Galovic et al' and the protocol by Dr Sabahat Igbal et al>. These protocols are derived from the
pathology-radiology validation study by Dr Gongalves Pereira et al’.

The following steps are taken:
1. Image acquisition
2. Image re-alignment
3. Contrast adjustment
4. Manual segmentation

STEP 1: IMAGE ACQUISITION

This manual segmentation protocol requires:
e MRI of the brain
e  Without contrast
e 1mm isotropic resolution

The remainder of the segmentation protocol is not specific to a particular image analysis software, but
requires software that allows manual markup per voxel. For the remainder of this written protocol, we
have used ITKSnap to demonstrate the protocol: http://www.itksnap.org/

STEP 2: RE-ALIGNMENT

The protocol by Galovic et al measures the piriform cortex with the axial images aligned along the long-
axis of the hippocampal body.

native AC-PC hipp. axis
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STEP 3: CONTRAST ADJUSTMENT

To ensure satisfactory identification of the piriform cortex and adjacent structures, the image contrast
is adjusted. This is a patient-specific adjustment.
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Compared to the image on the left, the image on the right shows an optimised image contrast profile.

STEP 4: MANUAL SEGMENTATION
This section describes each step for segmenting the piriform cortex.

Coronal sections are used throughout the segmentation protocol.

STEP 4A: Choosing the first slice

The first slice on which segmentation
is performed is selected is the slice
that first shows the appearance of the
limen insulae. A bridge of white
matter comes into view between the
frontal and temporal white matter.

moving anterior = posterior
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STEP 4B: Determining key landmarks on the first slice

Using the first slice determined by step 4B, four key landmarks are
identified:

Depth of the ‘endorhinal sulcus’

‘Apex’ of gyrus semilunaris

Line of the olfactory sulcus

Medial limit of the frontal part of the piriform cortex,
which is halfway between 1 and 3

el

The olfactory line is determined by following the olfactory sulcus
posteriorly until it intersects the first slice.

STEP 4C: Segmentation protocol for the first slice

The temporal part of the piriform cortex starts at the cortex at the
depth of the endorhinal sulcus and stops at a distance 30%
between the endorhinal sulcus and the apex of the gyrus
semilunaris.

The frontal part of the piriform cortex starts at the cortex at the
depth of the endorhinal sulcus and extends to the medial extent
identified in step 4B.

As per the protocol by Galovic and Rojas, the depth of the
piriform cortex is confined to 2mm (2 voxels in Imm isotropic
MRI).

STEP 4D: Segmentation protocol for the second slice

The second slice is the slice immediately posterior to the first.
The third is the immediately posterior to the second, and so on
in series.

The steps for the second slice in step 4D are similar to those in
step 4C, but with the difference that the distance between the
endorhinal sulcus and the apex of the gyrus semilunaris is
changed to 50%.
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STEP 4E: Segmentation for the third slice

The steps for the second slice in step 4E are similar to those in
step 4C and 4D, but with the difference that the distance between
the endorhinal sulcus and the apex of the gyrus semilunaris is
changed to 75%. If, however, the sulcus semiannularis (see step
4F) comes into view before the 75% mark, the segmentation stops
at that point.

STEP 4F: Segmentation of the subsequent slices

In the subsequent posterior slices,
the temporal part of the piriform
cortex is segmented up until the
sulcus semiannularis (SSA).

Moving posteriorly, the frontal part
of the piriform cortex begins to
narrow.

The final slice to be segmented is
the slice before the mamillary
bodies are convincingly seen.

moving anterior = posterior
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